Effect of gamma radiation on E. coli ribosomes, tRNA and aminoacyl-tRNA synthetases.
Gamma-irradiated E coli ribosomes and tRNA, in aerated solutions, were inactivated with D37 doses of 144 and 77 Gy, respectively. Aminoacyl-tRNA-synthetases were only slightly inactivated under comparable conditions. Effects of additives to ribosome and tRNA solutions suggest that hydroxyl radicals were the major damaging species, that superoxide anions were not damaging and that radiolytically-formed hydrogen peroxide was also unimportant. Part of the damage by hydroxyl radicals is expressed through secondary radicals produced from additives and buffers. Results obtained with three different buffers suggest that (1) acetate ions provide protection by competing for hydroxyl radicals, (2) chloride ions are without effect and (3) inactivation of ribosomes and aminoacyl-tRNA-synthetases in Tris-HCl/MgCl2 and phosphate/MgCl2 buffered solutions was similar but the tRNA inactivation was lower in Tris-HCl/MgCl2 buffer.